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Transepidermal water losses (TEWL) from psoriatic and eczematous skin were measured 
while skin temperature was varied between 29°C and 37°C. The relationship of TEWL to 
skin temperature in these diseases is different from that obtaining in normal skin. These 
differences are thought to be due to the altered filtration properties of diseased stratum 
corneum. 
Formulae were devised to allow TEWL rates in psoriasis and eczema to be expressed at a 
standard temperature for comparative purposes. 
The water loss through the skin when sweat 
glands are absent or inactivated is known as 
transepidermal water loss (TEWL) (1]. In normal 
skin, increasing skin temperature from 25°C to 
39°C raises the TEWL rate exponentially [2]. It is 
likely that the filtration properties of normal skin, 
which determine this exponential relationship with 
skin temperature, would be different from those of 
pathologic skin, e.g., in eczema or psoriasis. 
Pre\·ious studies have shown that TEWL is 
increased in skin affected by psoriasis and eczema 
[3,4]. If TEWL data obtained from eczematous or 
psoriatic skin in different patients, or from the 
same patient at different times, are to be com-
pared, it is essential to devise a formula allowing 
comparison at a standard skin temperature. \Ve 
have therefore measured TEWL from affected 
areas during cooling and warming in 8 subjects 
with psoriasis and 6 with eczema to obtain data 
allowing a formula relating TEWL to skin temper-
ature in these diseases to be obtained. 
MATERIALS AND METHODS 
We have described the apparatus, materials, and 
methods in detail previously [2]. Sweating was inhibited 
by the local application of an anticholinergic compound 
( 4% pol dine methosulphate in alcohol under polythene 
occlusion). The absence of sweating was confirmed by 
measuring the galvanic skin resistance (SR). SR was 
greater than 1,000 Mohm in the absence of sweating in 
normal and in most psoriatic and eczematous skin. In 
the presence of even minimal subclinical sweating, SR 
dropped immediately and sharply due to the presence of 
the electrolytes in sweat. 
TEWL was measured by passing dry nitrogen through 
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a capsule placed on the skin. The capsule and tubing 
were made ofpolytetrafluoroethy!ene (PTFE). The mois-
ture content of the nitrogen leaving the skin was mea-
sured in an electrolytic moisture meter (Meeco). PTFE 
has the lowest coefficients of static and dynamic friction 
of any solid. Related to these low-friction characteristics, 
few materials stick to its surface and it is not readily 
wetted. There is thus minimal deposition of moisture on 
the capsule and tube walls and changes in skin water loss 
are quickly reflected by the moisture meter. The water 
vapor permeability of PTFE is so low 00.9 gm/m 2/24 hr 
for 0.001-inch film) that loss through the tubing is 
negligible. 
Skin temperature was measured by a multiple chan-
neled thermistor (Light Laboratories, Brighton, U.K.) 
resting lightly on the skin, in the center of the skin 
capsule. 
Study 1. TEWL was measured on the forearm in 58 
normal subjects. TEWL from pathologic skin was mea-
sured in 27 patients with psoriasis and 8 with eczema. 
The results are shown in Figure 1. 
Study 2. We have described pre,·iously in detail [2] 
the method we have found most reliable and satisfactory 
for skin warming and cooling. TEWL at varying skin 
temperatures was measured in psoriatic skin in 8 subjects 
and in eczematous skin in 6 subjects. The skin surround-
ing the capsule and at some distance from it was cooled 
by dampening with iced water and blowing cold air over 
the moistened area. No great discomfort was produced. 
TEWL was measured and the skin gradually heated by 
blowing warm air. Each temperature point, as in the 
previous experiments with normal subjects, was main-
tained for 10 min to allow a steady-state TEWL reading 
to be obtained. The room temperature was 20°C to 23°C 
and room relative humidity 34% to 70%. 
RESULTS 
Figure 1 shows that the average rate of transepi-
dermal water loss in 58 normal subjects was 0.31 ± 
0.13 mg cm- 2 hr-'. The mean TEWL from pso-
riatic skin was 3.1 ± 1.2 mg em - 2 hr- 1: in eczema it 
was 2.7 ± 1.2 mg em- 2 hr- '. All the measurements 
were made over the same narrow range of skin 
temperature. 
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Figures 2 and 3 show that increasing skin tem-
perature increased the rate of TEWL in psoriasis 
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FIG. 1. Transepidermal water loss in normal skin, 
psoriasis, and eczema. 
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FIG. 2. The relationship of skin temperature to trans-
epidermal water loss in B cases of psoriasis. 
and eczema, respectively. There was great individ-
ual variation in the amount of transepidermal 
water loss taking place among different subjects. 
The psoriatic patient with the highest TEWL had 
a loss which increased from 7 to 11 mg em -z hr-' 
when the skin temperature was increased from 
28°C to 38°C (Fig. 2). The TEWL rise in normal 
skin was approximately 0.3 to 0.6 mg em-' hr-' 
over a similar skin temperature range [2) (Fig. 4). 
DISCUSSION 
Figure 4 shows our previously obtained curves 
for the relationship of TEWL with temperature in 
normal skin. This can be compared with the nearly 
straight-line relationship in psoriasis {Fig. 2) and 
eczema (Fig. 3) obtained in this study. These 
differences must be due to the pathologic nature of 
the stratum corneum in psoriasis and eczema 
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whose membranes have different filtration proper-
ties from those of normal stratum corneum and 
which respond differently to a rise or fall in skin 
temperature. These differences may be partly 
related to variations in water-holding capacity in 
various disease states. 
For normal skin an exponential model best fitted 
the data (Fig. 4). For psoriatic and eczematous 
skin, however, both an exponential model (formula 
2, see below) and a linear model (formula 1, see 
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FIG. 3. The relationship of skin temperature to trans-
epidermal water loss in 6 cases of eczema. 
40 
Skin temperature nc 
FtG. 4. The relationship of skin temperature to trans-
epidermal water loss in normal skin. 
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below) were apparently equally effective in ex-
plaining the data (see Table). Only by an 
examination of the residual errors was it found that 
the exponential model provided a statistically 
better "fit." 
Because the ran!(e of TEWL is far greater in 
pathologic skin than in the normal, it was impossi-
ble to produce a meaningful formula which allowed 
a single TEWL measurement to be expressed at a 
standard temperature as had been possible with 
normal skin [2 ]. TEWL readings at two different 
skin temperatures had to be obtained in order to 
apply the formula. 
The linear model for each of the subjects was: 
Rr =a+ BT (1) 
TABLE. Comparison of linear and exponential models of 
relationship of skin temperature to transepidermal 
water loss 
Percent variation explained 
Type 
Linear Exponential 
Normal 
1 97.8 99.8 
2 95.7 99.7 
3 97.1 99.5 
4 95.7 99.3 
5 97.0 99.7 
6 95.3 99.9 
Eczema 
99.7 99.2 
2 97.8 99.1 
3 98.8 99.5 
4 99.3 99.8 
5 99.9 98.4 
6 99.3 99.6 
Psoriasis 
1 99.7 99.7 
2 98.9 99.6 
3 99.5 99.5 
4 99.4 99.5 
5 99.7 99.7 
6 99.2 99.1 
7 99.2 99.5 
8 99.9 99.1 
where a is the intercept, i.e., TEWL at 0°C; B is 
the slope of the line. 
The exponential model as was fitted in the 
previous paper for normal subjects [2] was: 
Rr = -Erexp <Pr (2) 
From formula 2 a further formula was obtained 
for converting TEWL at different skin tempera-
tures in psoriasis and eczema, provided two TEWL 
readings at two different skin temperatures (say A 
and B) were available for each particular subject. 
The parameters-& and ¢ of formula 2 can then be 
estimated. (-Erand¢are constants for each subject, 
-&being the TEWL at ooc and ¢ the slope of the 
graph of log, TEWL against temperature.) 
For estimating the TEWL rate at a standard 
temperature (Rr) required for any subject, two 
TEWL readings should be taken at temperature A 
and B (RA and R 8 ), then: 
<fl = _l_log, (RB) 
B- A (RA) 
-& = E (A log, R8 - B log, RA) (3) 
xp A- B 
and Rr = -& exp <Pr 
However, for all practical purposes, use of the 
linear model will give virtually the same result and 
is simpler to apply. Hence from formula 1 can be 
derived the following: 
Rr = @RA - AR~\ + 
\ B-A j 
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